The Broughton equation for carryover constant k contains an assumption. It is shown that a slightly different equation can be derived in which there are no assumptions. A procedure is described whereby knowledge of the carryover constant k can be used to correct analytical results in computer-controlled instruments. In a commercial instrument, use of the wrong correction algorithm can lead to errors of 10%in the carryover correction.
Procedure
In general, an analytical device contains a detection chamber into which is introduced a diluted and processed sample of a specimen. Carryover results because, at the time of taking the detector response to an analyte, a small volume of the previous diluted sample remains in the detection chamber. The carryover constant k can thus be defined as:
Volume of previous diluted sample remaining in the detector chamber/Total volume of the detector chamber.
The effect of carryover can be divided into two components. The first is the effect of contaminating analyte itself, which leads to positive interference. The second is the effect of contaminating diluent, which leads to negative interference.
Consider two peaks X, Y in a continuous-flow analyser. X precedes Y ( Fig. 1 ).
Let the response to X be x and the response to Y be y. Furthermore, let the true response to Y be y'. Then:
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This is the general equation for carryover. In the special case when x = y y = (1-k)y' + ky (l-k)y = (1-k)y' y=y'
Hence it follows that where consecutive instrument responses are the same, then carryover does not affect the second peak and the true response is obtained. -----
described by Broughton.' Three consecutive and identical specimens (~, B a, B a ) are analysed after three consecutive and identical specimens (AI' A a , A:J. There is a large difference in analyte concentration in the A and B series (Fig. 2) .
Let the instrument responses be a., aa, as and b., b a, b a . Then the effect of carryover on specimen B I is described by:
where b'l is the true response to specimen B I . Now if it is assumed that the true response b'l = b a then:
This is the equation for k derived by Broughton.' However, a similar equation can be derived, making no assumptions by considering the effect of carryover on Bj, Thus
Similarly, by considering the effect of carryover on B a, it can be shown that:
y -ky + ky I-k .:»:
This was proved above.
The effect of carryover can now be evaluated under various conditions: (1) x>y The effect of carryover leads to positive interference, and the true instrument response is less than that measured. (2) y>x The effect of carryover leads to negative interference, and the true instrument response is greater than that measured. An interesting case is the first instrument response in a continuous-flow system where there is severe negative interference, thus:
(3) y=x
Discussion
The method described for k has been developed in a static system but it also applies to a continuousflow system since measurements are usually made at a fixed and regular time after the sample has been taken, at which point the contaminating fraction k is constant from peak to peak. Furthermore, in continuous-flow systems carryover takes place The Broughton equation has been criticised by Hirst and Howarth," These authors offer three criticisms. Firstly, it is pointed out that since k is dependent on peak height differences it will vary throughout a run of random specimens. This shows confusion between k itself, which is a constant, and carryover, which of course varies with the size of the peak heights observed. Secondly, it is stated that when X = Y (Fig. 1) carryover is infinite, again showing confusion between carryover and the carryover constant. When X = Y the equation for the carryover constant has both numerator and denominator equal to zero, and the carryover constant is indeterminate under these conditions since there is no measurable effect of carryover. Thirdly, it is stated that when X is less than Y carryover is negative, which in fact it is, because of the diluting effect of X on the measurement of Y in the detection chamber. Measurement of the carryover constant under these conditions gives a positive result for k since in the equation (Fig. 2): k= blb a aa -b 2 ba>b 1 and b 2>aa' giving a ratio of two negative quantities, so that the carryover constant can be measured going low to high as well as going high to low. The equations for carryover constant developed have given very little improvement to the calculation of the carryover constant since, in practice, b 2~b a (Fig. 2) . Correction for carryover can be Dixon applied to automatic analytical instruments which contain a computer and one such is the Vickers SP120. The algorithm used in the SP120 is ( Fig. 1 In practice, where k is, for example, 0·1 (ie, 10% carryover as seen in some SP120 channels), the incorrect algorithm would lead to a 10% undercorrection for carryover. This may be illustrated by a worked example: let x = 130 and y = 20 and k = 0·10, then y' (Vickers) = 9 and y' (correct algorithm) = 7·7. That the carryover constant is a constant may be determined by repeated measurements. The carryover constant is routinely measured at weekly intervals on the SP120, and differences of only O·5 % are noted between current and previous values. When pump tubes are changed, however, the carryover constant may change by as much as 2 %.
